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for the Notch signalling pathway in OA cartilage biopsies using
real-time PCR and immunohistochemistry.
Methods: The expression of Notch1, Jagged1, and HES5 in
cartilage biopsies from healthy cartilage (n=3) and OA cartilage
(n=10) were studied using immunohistochemistry and real-time
PCR. The severity of the OA was determined using Mankin
Score.
Results: Notch1, Jagged1, and the downstream transcription
factor HES5 were abundantly expressed in OA cartilage com-
pared to healthy cartilage. In healthy cartilage, these proteins
were expressed in cells localized in the surface zone while in
OA cartilage, these proteins were expressed in both the surface
layer and in deeper areas of the cartilage. A decrease in gene
expression of Notch1 was detected in biopsies with severe OA
compared to healthy cartilage. HES5 and Jagged1 were down-
regulated in both moderate and severe OA compared to healthy
cartilage.
Conclusions: Although Notch1, Jagged1 and HES5 proteins
were more abundantly expressed in OA biopsies then in the
healthy biopsies, no significant correlation to Mankin Score could
be detected. The cloning and de-differentiation seen in OA car-
tilage might be a result of the increased expression of Notch
markers. Our data showed a clear difference in regulation of
Notch markers in OA; with a maintained protein expression de-
spite decreased mRNA levels. This indicates a differential and
most likely post-translational modification of the proteins. The
results obtained can also be explained by a decreased turnover
of Notch proteins in OA cartilage or by negative feedback where
a high protein expression results in decreased transcription of
the gene.
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Purpose: Osteoarthritis (OA), the commonest form of arthritis
and a major cause of morbidity, is characterized by progres-
sive degeneration of the articular cartilage. Along with increased
production and activation of degradative enzymes, altered syn-
thesis of cartilage matrix molecules and cytokine like IL-1 beta
by resident chondrocytes is believed to play a central role in
this pathological process. Reactive Oxygen Species (ROS) are
regulators of redox-sensitive cell-signaling pathways. In OA, hu-
man interleukin-1β is implicated in cartilage destruction through
an ROS dependent matrix metalloproteinase production.Recent
studies indicate that NAD(P)H oxidases play a major role in ROS
production in many non-phagocytic cells
Methods: To determine the molecular source of ROS production
in the human IL-1β (hIL-1β)-sensitive chondrocyte immortalized
cell line C-20/A4, we constructed transfected cells that overex-
press NAD(P)H oxidases.
Results: Firstly, RT-PCR analysis showed that the C-20/A4 cell
line expressed Nox2, Nox4, p22phox and p67phox, but not p47phox.
It was found that ROS production by C-20/A4 chondrocytes does
not depend on PMA and ionomycin activation. This indicates that
Nox2 was not involved in the production of ROS. In C-20/A4
cells which overexpress Nox4, hIL-1β stimulated ROS production
three times more than the normal production of C-20/A4 cells.
Moreover, there was a fourfold increase in the production of col-
lagenase (MMP-1) by chondrocytes which overexpress Nox4. In-
terestingly, MMP-1 production in cells, which overexpress Nox2,
was not sensitive to hIL-1β.
Conclusions: Our data suggest that under hIL-1β stimulation, C-




ANALYSIS FOR THE IDENTIFICATION OF HUMAN
NORMAL CHONDROCYTE PROTEOME STIMULATED BY
TUMOR NECROSIS FACTOR-α AND INTERLEUKIN-1β
M.J. López-Armada, B. Cillero-Pastor, C. Ruiz-Romero,
M. Lires-Deán, B. Caramés, B. Lema, F.J. Blanco
Osteoarticular and Aging Research Laboratory. Biomedical
Research Center, C.H.U. Juan Canalejo, La Coruña, Spain
Purpose: The present studies were developed to determine the
proteome of human normal condrocyte stimulated by IL-1β and
TNF-α, and to look for differences in protein expression patterns
between these two cytokines.
Methods: Human normal chondrocytes were isolated from car-
tilage obtained from autopsies without history of joint disease.
Chondrocytes were incubated for 48 hours in basal conditions,
with IL-1β (5 ng/ml) or TNF-α (10 ng/ml), and cellular protein ex-
tracts were obtained. A pool of four patients in each condition, by
duplicate, was made and resolved by 2-DE. Protein spots were
visualized by Sypro stain and qualitative and quantitative analysis
were made with PD-QUEST software. After that, protein spots
were identified by mass spectrometry using MALDI-TOF/TOF
technology.
Results: Our results showed that the number of protein differ-
ences induced by IL-1β is bigger than the induced by TNF-α,
demonstrating a major effect of IL-1β than TNF-α. Several spots
modulated by these two cytokines, were not present in basal
conditions (29 by IL-1β and 11 by TNF-α). By the same way, 3
and 2 spots disappeared after treatment with IL-1β and TNF-α,
respectively, in relation to basal conditions. Finally, 21 spots were
present in IL-1β cell extracts and not in TNF-α extracts, and 5
were present in TNF-α and not in IL-1β extracts. In relation to
quantitative differences, the level of expression of 21 and 13
spots were modified with IL-1β and TNF-α, respectively, in rela-
tion to basal conditions. We found 13 proteins differently modified
between the two cytokines. The identified proteins were known
to be involved in different cellular functions, including stress re-
sponses, degradation pathways and glycolisys. An example of
these differently modified proteins, is proteasome activator sub-
unit 2 (PSME2) that is 2.16 fold more expressed in TNF-α than in
control. Also, triose phosphate isomerase (TPIS) and superoxide
dismutase (SOD) increased 2.50 and 2.24 fold respectively, by
the action of IL-1β. TPIS was also expressed 2 fold in IL-1β
treated cells compared with TNF-α. Other proteins such ACSL4
(implicated in the activation of long chain fatty acids) and NAMPT
(a member of the NAD biosynthesis) are expressed only by the
action of IL-1β. PSME2 didn’t have been identified before as a
protein modulated by IL-1 β.
Conclusions: Our studies indicate that the cytokines, IL-1β
and TNF-α, have a different pattern of expression of several
proteins in human normal chondrocytes in culture. Some of these
proteins play a role in stress responses, degradation pathways
or glycolisys.
